INTRODUCTION
Trampolinists all over the world are striving to raise the status of trampolining, as a competitive sport. All modern sports have been affected by, and have benefited from, the vast amount of biomechanical and physiological research that has taken place over the last few years. The training programmes of top track and field athletes are now based on scientific principles that have been proven and tested; and these principles must also be applied to training for trampolining, if world class performances are to be achieved.
This will be especially important in the future, for the skill of trampolinists, at all levels, has been rising rapidly over the past few years; and in the future the would-be champion must also have powerful legs, back and arms, to obtain maximum height in the bounce; a healthy cardiovascular system to allow him to work hard for a longer period; and,mobility to enable him to achieve a tighter tuck or pike position while somersaulting.
These qualities cannot be developed solely on the trampoline, but through a systematic training programme, designed to develop to the full all the attributes required to perform a world class routine. In the future it will be necessary for competing trampolinists to undertake fitne.ss training programmes, in addition to the more obvious skill practices, in his daily routine.
Unless these skills can be developed and-perfected during practice sessions, then obviously they cannot:be included in a final routine, -and it is this problem that is giving coaches much difficulty. For many trampolinists of high potential are incapable of sustained activity on the trampoline. It is the purpose of this study therefore, to investigate how fitness training can assist the specific skills of trampolining.
FITNESS FOR TRAMPOLINING: AND METHODS USED TO INVESTIGATE THIS.
Fitness training is the conditioning of the physiological mechanisms of the body to a degree where they are able to cope with-the stresses that a certain situation places on the body as efficiently as possible. When eit mtdst be noticed that althou-gh the vertical arrows indicate thj actual performance of the skll, e.g. somersault; there is often considerable activity from the final bounce to the Skill, and considerable activity from the skill to the landing impact.
(c) The example below indicates the sensitivity setting on the electromyograph used throughout the study. .i.e. one milli-volt.
CONCLUSIONS Telemeter Experiments
It is evident from the results that a trampolinist is placed under stress:
(1) During a training session.
(2) During a ten bounce routine.
Considerable muscle activity being required in take off, control of landing, and maintenance of body positions in flight against centripetal forces. A contributory factor to the stress is the displacement of the abdominal and thoracic contents due to the high gravity forces during landing and take off, causing disruption of the breathing patterns. In general the trampolinist performs anaerobically, and in many ways can be compared to a hundred yards sprinter; the problem being to maintain a high level of performance throughout with a minimum tailing off towards the end of the sequence, in order that the 'difficulty rating' may be kept up.
It is evident therefore that training must be undertaken in order to strengthen the cardiovascular system.
Electromyographic Experiments
Despite a survey of the literature no thorough study of the muscular activities involved in trampolining has been found. Whilst it is possible to estimate which muscles are used in different skills by a biomechanical analysis, it is only with the aid of an electromyograph that an accurate assessment of the muscle actions can be made. Specific exercises to improve the strength and local muscular endurance of these muscles can only be based on this analysis.
Many of the skills are highly complex and so we investigated all the major muscle groups, to give a reliable indication of the overall nature of muscle activity.
From the electromyographic experiments the following points emerge.
(1) There is massive activity in take off, not only in the legs, but also in the arms, shoulders and back regions.
(2) Massive activity in landing; not only in absorbing kinetic energy, but also in correcting balance of the body after movements in the air.
(3) Much abdominal activity in somersaulting; in particular prolonged activity during the somersault to assist in holding position, and strong action in lifting the legs in a tucked back somersault.
(4) Spinal extensors are used strongly in many types of somersaults; particularly in extension after front and back somersaults. (5) Activity in arms and shoulders during somersaults, while holding knees into the chest.
Note
The subject although competent, did not perform at a very high standard; for he was somewhat hampered by the leads connecting him to the myograph. It is possible that a more skilled performer would show a) more activity during somersaulting, through holding better tuck and pike positions; and b) less activity immediately prior to and after somersaulting, due to more balanced and controlled overall flight patterns.
